Most cardiodynamic indices including positive and negative left ventricular (LV) dp/dt, and the ratio of either to left ventricular end diastolic presmre (LVEDP) as well as to each other, deviate in nearly identical fashion with both myocardial impairment and preejection ventricular unloading of the type seen in mitral insufficiency. Because peak contractile element velocity is an early preejection systolic event whereas preejecfion mitral insufficiency occurs later in this period, the rate at which ventricular pressure is developed in mitral insufficiency (MI) varies in an unique manner which frequently discriminates this condition from controls, primary ventricular dysfunction as seen in cardie myopathy, and similar d o a d e d stab such as aortic insufficiency.
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previous report from our laboratory detailed the
A cardiodynamics of mitral insufficiency ( MI ) .I9
That study showed that while there was no sign&-cant difFerence in patients with mild or severe mitral insufficiency from a control group in effective cardiac index, effective stroke index and maximum left ventricular (LV) dpldt, the ratio of effective stroke index to left ventricular end diastolic pressure (LVEDP) was signifkantly less in patients with severe MI. This was felt to simply indicate the severity of the leak rather than myocardial impairment since effective stroke volume does not reflect total stroke volume or work in severe MI. The ratio of maximum LV dp/dt/LVEDP varied sign&cantly from controls not only in patients with severe mitral insufficiency but also in those with mild MI. The reason for the rather small and statistically insignificant decreases in LV dpldt seen with increasingly severe MI when greater decreases due to preejection ventricular unloading2 might be expected was felt to be a result of a reciprocal MI induced increase in LVEDP therein maintaining the dpldt at a relatively normal level via the Frank-Starling mechanism. The ratio of LV dpIdtlLVEDP, however, was not only lower in severe MI in comparison to controls but also as compared to those with 'From the Division of Cardiology, William Beaumont Hospital, Ro a1 Oak, Michigan ~r e s e n t e i in part at the 37th Annual Meeting of the American College of Chest Physicians, Philadelphia, October 26, 1971 mild MI as well. Moreover, this ratio discriminated mild from severe MI in 75 percent of cases.
To further define the cardiodynamic profile of mitral insufficiency, a new group of 16 patients with severe MI was compared to 32 controls as well as to six patients with severe aortic insufficiency (AI) all of whom were also characterized by substantial ventricular unloading, and six patients with cardiomyopathy ( CM ) whose myocardial impairment was not associated with significant valvular insufficiency.
It is emphasized that the data herein apply only to the hemodynamic behavior associated with ventricular unloading resulting from severe mitral insufficiency. They are not meant to be construed as indices of myocardial contractility the determination of which in the presence of a hemodynamic insult of this type usually requires angiographic volumetric data as described by Eckberg's group3 who analyzed tension-velocity relations during left ventricular ejection. This technique has since been simplified (mean velocity of fiber shortening ) but nevertheless requires angiographic data.4 Myocardial contractility can be estimated from pressure data alone by calculating the maximal shortening velocity of the contractile element ( V,,, ) , peak loaded contractile element velocity (peak V,,) or by determining peak series elastic velocity (peak V.,).5,6 These calculations are also quite laborious necessitating painstaking plotting of force-velocity loops. Most other indices of myocardial contractility 
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The following variables were studied: Maximum positive and negative LV dp/dt (dp/dt m a ) , the ratio of the positive to negative LV dp/dt max, the ratio of both positive and negative LV dp/dt maw to LVEDP, and the instantaneous LV dp/dt at 25 percent, 50 percent and 75 percent of the difference between aortic end diastolic pressure (ADP) and LVEDP (developed preejection pressure) as well as at ADP itself. These measurements were obtained as diagrammed in Figure 1 . It was felt that only four such preejection pressure determinations could be obtained with accuracy. Average intraobsewer and interobserver variation (two observers) was 7 percent. Since MI is frequently substantially greater just prior to ventricular ejection than at the onset of mechanical systole, the ratio of LV dp/dt at ADP was compared to the instantaneous dp/dt obtained at 25 percent of developed preejection pressure.
Pressures were recorded at a paper speed of 100 mrn/sec through 100 centimeter 7 or 8 French stiff angiographic catheters connected to P23 Db Statham transducers and a DR8 Electronics for Medicine amplification and recording system. Study of the two pressure recording series utilized in this study revealed a 3 d b loss of 55 Hz and 67, Hz10 with damping ratios of .49 and .45 respectively. Such systems while not ideal were demonstrated by Knopp and associates" to measure 95 percent of the energy components of significance at 15 Hz or less even with higher heart rates and yield satisfactory data as compared to catheter-tip micromanometers in the dp/dt ranges recorded in this study. LV dp/dt was measured with an Electronics for Medicine resistance-capacitance differentiating circuit. The severity of MI and A1 was determined angiographically as described by
Method of comparing left ventricular dp/dt to aortic diastolic pressure (100 percent AP) to the instantaneous dp/dt at 25 percent of the difference between aortic diastolic pressure and left ventricular filling pressure. Table 1 enumerates all pertinent data. The reduction in LV dpldt max in the MI group while intermediate between that of controls and a group of patients with cardiomyopathy did not vary significantly from either (Fig 2 ) . It was quite similar to patients with A1 who were similarly unloaded. The negative dpldt max was significantly less in the MI group than both controls and patients with A1 but was noted to deviate similarly in the CM group (Fig 3 ) . This may reflect the effect of a decreased afterload resulting from a decreased impedance to ventricular emptying. It was anticipated that the difference in positive and negative LV dpldt max manifested as a ratio of less than one in controls since the latter was greater, would be more striking (ie, less than the average control ratio) in MI since the negative LV dpldt max would be less reduced than the positive derivative by preejection MI. The opposite, however, was observed (Fig 4 ) although overlap with the control p u p was considerable. The ratio in the MI group of 1.130 was sigdcantly greater than 0.915 in controls. This was not peculiar to the MI group, however, since a similar value for this ratio was found in the CM group.
CHEST
The ratio of LV dpldt max/LVEDP varied sigdcantly in all three patient groups from controls (Fig 5 ) . This value which was lowest in the CM group was also dramatically decreased in the unloaded states of MI and AI. In a previous report from this laboratory, a ratio of less than 160 was found to discriminate in at least 75 percent of cases between mild and severe MI, the ratio in the former resembling that of normal. Similar findings were noted in this study for both unloaded states (severe MI and AI). Similarly, the ratio of negative LV dpldt max to LVEDP varied from controls with almost identical levels of significance in all three patient groups (Fig 6 ) . max reflecting the rate of relaxation may be less influenced by preejection ventricular unloading, it was theorized that this value particularly as it relates to LVEDP may be an index of myocardial contractility. It is not surprising therefore that it varied markedly within the MI group and hence failed to deviate in a manner peculiar for mitral regurgitation alone. Thus, similar changes were observed in the CM group. A triple index consisting of a ratio of LV dp/dt rnax to LVEDP of less than 150, a ratio of positive to negative LV dpldt max of more than 1.05 and negative LV dpldt max of less than 1565 rnm Hglsec was found to be ten times as common in the MI group as compared to controls. However, while this triple index was found in no patient with aortic insufficiency, it cannot be construed as an index of the severity of mitral insufficiency alone since it was also observed in half the CM group ( Fig 7 ) .
It would seem therefore that the same indicators of myocardial dysfunction of the type seen in the CM group may also reflect the severity of mitral . Ratio of instantaneous left ventricular dp/dt and aortic diastolic pressure to the instantaneous dp/dt at 25 percent of the difference between aortic diastolic pressure and left ventricular filling pressure.
insufficiency. This has been explained by an abnormally compliant effective series elastic MI resulting in a decrease in both the rate of tension development and total tension developed without necessarily indicating a change in myocardial contractility. This in turn results in a mechanical disadvantage wherein the reserve provided by the Frank-Starling mechanism is reduced.15 Further evidence that an abnormally compliant effective series elastic resulting from ventricular unloading may mimic impaired myocardial contractility according to the above parameters is suggested by preliminary studies with V max in this laboratory and others indicating relatively normal myocardial contractility in some MI patients. In this regard, up to 10 percent of MI may occur in the preejection phase of systole. This, however, apparently has little effect on the accuracy of the determination of V max even from pressure data alone, partly due to the fact that the largest values for contractile element velocity occur relatively early in sy~tole.~ Because contractile element velocity peaks early in the preejection phase of systole and in light of the inertia of ventricular contents which may delay significant regurgitation until later in the preejection phase when the rate of pressure rise would therefore be more influenced by regurgitation, the instantaneous dp/dt at ADP was compared to that recorded at 25 percent of the difference between ADP and LVEDP (Fig 1 ) . The scattergram in Figure 8 shows that 63 percent of the MI group in whom this determination could be made had a ratio of less than 2.6 while 87 percent of controls, 80 percent of the CM group and 67 percent of the AI's had ratios exceeding this value. This appears to be the only cardiodynamic index which is peculiar to preejection ventricular unloading of the type seen in mitral im@ciency. Ratios utilizing the dp/dt at 50 percent and 75 percent of developed pressure failed to be significantly discriminatory. Further work is being done on these ratios since the original part of this study was performed on tracings recorded at 100 millimeters per second. Obviously, a more precise determination of this ratio can be made at a faster recording speed. Sensations produced by objects are private and vary from one individual to another. But the world picture, the world of objects, is the same for all human beings. The world of objects, in contrast to the sense world, is the real world. Yet one must be careful when using the word real. It must be taken here in a qualified sense only.
The fact that although we feel inevitably compelled to postulate the existence of a real wmld, in the absolute sense, we can never fully comprehend its nature, constitutes the irrational element which exact science can never shake off, and the proud name, "Exact Science", must not be permitted to cause anybody to underestimate the significance. On the other hand, the very fact that science sets its own limits on the basis of scientific knowledge itself, appears well suited to strengthen everybody's confidence in the reliability of that knowledge, knowledge obtained on the basis of incontestable presupposition and with the help of rigorous experimental and theoretical methods.
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